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[57] ABSTRACT

The main fuel nozzle 1s located a predetermined dis-
tance inside from the end of a bridge formed in the
upstream portion of the barrel of the carburetor, and the
piston head of the suction piston is designed to be over-
lapped by the bridge during the idle condition. A notch
1s also formed on the downstream side of the main noz-
zle to shift the fuel running along the metering needle
during idling to the main nozzle by a diffusing air flow,
and a fuel guide is provided extending from the notch to
the barrel wall to guide the fuel, supplied from the main
nozzle during i1dling, along the fuel guide surface to the
barrel wall.

3 Claims, 5 Drawing Figures
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1
VARIABLE-VENTURI CARBURETOR

This application i1s a continuation of application Ser.
No. 429,431, filed Sept. 30, 1982, now abandoned.

FIELD OF THE INVENTION

‘The present invention relates to.the technical field of
fuel delivery and, in particular, to the stabilization of the
air-fuel ratio of the fuel mixture delivered during idling
from a variable venturi carburetor used in automotive
engines.

DESCRIPTION OF THE PRIOR ART

As 1s known, the variable-venturi carburetor has
found wide use 1n automobiles from sports cars to ordi-
nary passenger cars because of various advantages such
as the small height of the carburetor body, the good
transient response characteristics and because it does
not require a slow speed system.

There are, however, various problems that need to be
improved upon in variable-venturi carburetors.

For one, such carburetors have the drawback of un-
stable air-fuel ratio during idling. As shown in FIG. 1,
during idling or light-load operation (this shall be sim-
ply referred to as an ilding condition), the suction piston
2 1s located close to the bridge 3 leaving a very small
opening in venturi 4. The amount of fuel supplied by the
metering needle 6 and the main jet 10, provided in the
well 9, 1s small. Well 9 communicates with the float
bowl 7 through pipe 8. This small amount of fuel passes
the main jet 10 along the metering needle 6 and comes
out of the main nozzle 11. As the fuel droplets move
down the head § of the suction piston 2, they combine
into larger drops which collect at the lower edge of the
suction piston head 5 until they grow into sufficiently
large drops 13 to fall into the throttle valve 12. This
occurs periodically.

Consequently, as shown in FIG. 2, with abscissa
representing time and ordinate representing the air-fuel
ratio, the air-fuel ratio cyclically becomes excessively
rich as indicated at spikes C, which correspond to the
periodical fall of fuel drop. As a result, the engine revo-
lution abruptly increases or surges each time the fuel
drops fall, causing unstable idling operation which in
turn produces an annoying engine noise, vibration of
the engine and vehicle or unstable running of the vehi-
cle.

SUMMARY OF THE INVENTION

The primary object of this invention is to provide an
improved variable-venturi carburetor which solves the
problem of unstable air-fuel ratio of the fuel mixture
delivered from the conventional variable-venturi carbu-
retor during idling; and the second object is to provide
a variable-ventur1 carburetor which 1s small in height,
has improved wear resistance of the metering needle
and improved needle fabrication.

Additional objects and advantages of the invention
will be set forth in part in the description which follows,
and in part will be obvious from the description, or may
be learned by practice of the invention. The objects and
advantages of the invention may be realized and at-
tained by means of the instrumentalities and combina-
tions particularly pointed out in the appended claims.

To achieve the objects and in accordance with the
purpose of the invention, as embodied and broadly
described herein the variable-venturi carburetor of this

5

10

15

20

25

30

35

40

43

50

33

60

63

2

inveniton comprises a barrel, a throttle valve mounted
in the interior, downstream poriton of said barrel, a
bridge formed in the upstream portion of said barrel and
projecting outwardly into the interior of said barrel, a
suction chamber provided on the side of said barrel
adjacent to a venturi section formed in the interior of
barrel between said throttle valve and said bridge, a
suction piston slidably fitted into said suction chamber
and adapted to move back and forth in the venturi sec-
tion, said suction piston having a piston head, said pis-
ton head designed at its upstream portion to be over-
lapped by said bridge in the ilding condition, a metering
needle projecting outwardly from said suction piston
head, a well, a main nozzle formed at the front end of
satd well and projecting outwardly a predetermined
distance into the venturi section, a notch formed on the
downstream side of said nozzle, a main jet formed in
said well, said metering needle inserted through said
main nozzle into said main jet, and a float chamber, said
well being connected to said float chamber.

The accompanying drawings, which are incorpo-
rated in and constitute a part of this specification, illus-
trate an embodiment of the invention and, together with
the description, serves to explain the principles of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross section of a conventional variable-
venturl carburetor showing how fuel droplets are
formed during idling;

FIG. 2 1s a graph showing the variation in air-fuel
ratio arising {rom the dripping of fuel;

FIG. 3 1s a cross section of a preferred embodiment of
a variable-venturi carburetor constructed in accordance
with this invention:

FIG. 4 15 an enlarged cross section of a portion of the
preferred embodiment of the carburetor illustrated in
FIG. 3; and

FIG. 5 1s a front view of the fuel guide shown in
FIGS. 3 and 4.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIGS. 3, 4 and 5, the preferred embodi-
ment of this invention will now be, described. The
members shown in these figures corresponding to those
in FIG. 1 carry like reference numbers.

Generally designated 1’ is a variable-venturi carbure-
tor which has a venturi 4 formed between the throttle
valve 12 downstream in the barrel 14 and the air horn 18
in the upstream portion of the barrel 14. On one side of
the venturi ¢4 is provided a suction chamber 17 forming
a vacuum chamber 16. A rod guide 19 with bearings 18
1s installed projecting inside the suction chamber 17. A
suction piston 2 which has a suction hole 20 formed in

the upstream portion of its head S and an inclined sur-

face 21 formed at the downstream portion is slidably
fitted into the suction chamber 17 by means of a laby-
rinth seal 22. A center rod 23 attached to piston 2 is
slidably supported on the bearing 18 of the rod guide 19
so that hysteresis can be made very small. A damper
spring 24 is fitted over the rod guide 19 and positioned
between the base of the suction chamber 17 and the
suction piston 2. Formed at the front flange surface of
the suction chamber 17 between the barrel 14 and the
suction piston is an atmospheric chamber 26 that com-
municates with the air horn 15 through a hole 25.
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As can be seen by comparing FIGS. 1 and 3, the
throttle valve 12 is placed a higher position within the
barrel, and the height of the carburetor is made smaller
becauce of the inclined surface 21 of suction piston head
S.

Formed opposite to the suction chamber 17 with
respect to the venturi 4 1s a well 9 connected through a
pipe 8 to the float bowl 7. A metering needle 6 secured
to and projecting from the suction piston head 5 is
loosely inserted into the well 9 passing through a main
nozzle 11 at the front end of the well and a main jet 10
formed inside the well.

Connected immediately behind the main jet 10 of the
well 9 is a bypass jet 27, as detailed in FIG. 4, which in
turn is connected to an airbleed jet 28 of the air horn 15
and also to a jet 29 opening immediately behind the
main nozzie 11.

The main nozzle 11, as shown, projects from the
barrel 14 so that its front end is recessed a predeter-
mined distance Ax back from the front end of the bridge
3 toward the main jet 10. The nozzle is formed with a
step made by a notch 30 which 1s cut form slightly
above the center downward. Qur experiments show
that the optimum width of the notch is 2 to 6 mm.

Around the main nozzle 11 is provided a disk-shaped
fuel guide 31 which has a raised surface 33 to provide a
smooth geometrical transition from the notch 30 to the
mixing chamber wall 32. Raised surface 33 is offset
inwardly from notch 30 to provide a step between the
downstream side of the notch and raised suface 33, as
shown in FIG. 4. The lower edge of the fuel guide is
tapered to prevent any interference with the rotation of
the throttle valve 12 thereby enabling the throttle valve
to be located at as high a position as possible.

In the above construction, as the engine is started, a
vacuum 1s created in the mixing chamber according to
the opening degree of the throttle valve 12. The vac-
uum thus created is introduced into the vacuum cham-
ber 16 of the suction chamber 17 through suction hole
20. 'The suction piston 2 stops at the lateral position
where the forces resulting from the vacuum pressure,
the atmospheric pressure in the chamber 26 and the
damper spring 24 balance each other. Thus the area of
the venturi 4 1s determined according to the air intake.

The negative pressure at the venturi is admitted into
the well 9 through the main nozzle 11 and causes the
fuel 34 in the float bowl 7 to come up through the pipe
8. Some of the fule introduced into the well 9 is then
metered by the main jet 10 and the metering needle 6,
and some fuel passes through the bypass jet 27 and
mixes with the bleed air introduced from the airbleed jet
28. These fuels combine at the main nozzle 11 and are
delivered into the mixing chamber.

During 1dling, the suction piston 2 provides only a
small venturi 4, as shown in FIG. 3, with the upper
portion of the head 5 being overlapped by the bridge 3.
Consequently, the negative pressure at the venturi 4 is
low and the amount of fuel 34 delivered from the mian
nozzle 11 is small, so that almost all the fuel from the
main jet 10 and the jet 29 is fed along the base portion
of the metering neddle 6.

However, since the air taken in from the air horn 15
during 1dling is contracted by the bridge 3, the air will
be diftfused at the venturi 4 giving pressure impact to the
main nozzle 11. The notch 30 allows the diffusing air
flow to continuously carry downstream the fuel 34 that
has moved to the base of the metering needle 6.
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The result of our experiment shows that for the maxi-
mum metering needle diameter of 3 mm, the inner diam-
eter of the main nozzle, for which the fuel is readily
shifted downstream from the metering needle by the
diffusing air flow, is 4 to 6 mm.

The fuel thus carried downstream of the main nozzle
11 from the notch 30 is further carried down the raised
surface 33 of the fuel guide 31 by the diffusing air flow.
The fuel then continuocusly flows down the wall 32 of
the mixing chamber. This prevents the air-fuel ratio of
the fuel mixture from becoming periodically excessively
rich such as caused by fuel dripping observed with the
conventional variable-venturi carburetor. This in turn
ensures that the engine revolutions remain stable.

The notch 30 increases negative pressure at the main
nozzle 11 allowing a greater amount of fuel to be sup-
plied from the nozzle. If fuel droplets are formed on the
suction piston head 5, they will flow slowly down the
Inclined surface and be atomized before they reach the
lower edge of the head 5 and develop into large drops
of fuel.

Since the notch 30 helps increase the negative pres-
sure applied to the main nozzle 11 as mentioned above,
the metering needle can be formed straight without any
taper or the taper moderated for the large air intake
region, which in turn reduces wear of the main jet and
the needle caused by vibration and facilitates the fabri-
cation of the metering needle.

It should be noted that the invention is not limited to
the above embodiment along and that various modifica-
tions may be made. For example, it is possible to form a
guide groove in the fuel guide 31 which curves from the
notch 30 to the mixing chamber wall 32. In this case, the
guide groove may be formed so that the upper part of
the guide groove will smoothly merge into the notch.

The features of this invention may be summarized as
follows.

The front end of the main nozzle projecting from the
barrel wall 1s recessed a predetermined distance from
the front end of the bridge upstream toward the barrel
wall so that during the idling operation the air taken in
1s compressed at the bridge and diffused at the venturi.
This causes a positive drawing out of the fuel from the
main nozzle downwardly, thereby preventing the fuel
from being transferred from the metering rod to the
suction piston head and then dripping therefrom.

The diffusion of fuel will be further improved if the
downstream side of the piston head is inclined.

The notch provided downstream side of the main
nozzle helps create a vacuum as the diffusing air flow
passes by, so that the fuel that has passed the main jet
and 1s moving along the base portion of the metering
needle can be carried down toward a fuel guide 31. As
a result the fuel can be prevented from being transferred
along the metering needle to the suction piston head
where it will form into large droplets and drip. This
turn assures a stable air-fuel ratio and therefore stable
engine revolution.

Further, the fuel guide stretching from the notch to
the mixing chamber wall assures smooth and continuous
flow of fuel into the mixing chamber, helping to stabi-
lize the air-fuel ratio.

Furthermore, since the vacuum is increased by the
presence of the notch, the metering needle can be made
larger in diameter for the medium and high air intake
region, so that the main jet and needle can be protected
against the wear due to friction caused by virbration.
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The larger diameter of the metering needle facilitates
needle fabrication.

In addition, the inclined surface of the suction piston
head prevents interference between the piston head and
the throttle valve, which it turn allows the throttle
valve to be located at a higher position within the bar-
rel, resulting in a reduced height for the carburetor
body. |

What is claimed 1is:

1. A variable-venturi carburetor comprising: a barrel;
a throttle valve mounted in the interior, downstreamni
poriton of said barrel; a bridge formed in the upstream
poriton of said barrel and projecting outwardly into the
interior of said barrel; a suction chamber provided on
the side of said barrel adjacent to a venturi section
formed in the interior of said barrel between said throt-
tle valve and said bridge; a suction piston slidably fitted
into said suction chamber and adapted to move back
and forth in the venturi section; said suction piston
having a piston head; said piston head designed at its
upstream portion to be overlapped by said bridge in the
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idling condition; and metering neddle projecting out-
wardly from said suction piston head; a well; a main
nozzle formed at the front end of said well and project-
ing outwardly a predetermined distance into the venturi
section; a notch formed on the downstream side of said
nozzle; a main jet formed in said well; said metering
needle 1inserted through said main nozzle into said main
jet; a float chamber; said well being connected to said
float chamber; a fuel guide positioned in the venturi
section adjacent to said nozzle and havnig a raised sur-
face formed below said nozzle and offset inwardly from
said notch, and having a tapered surface at its down-
stream portion which merges smoothly into the barrel
wall to provide a smooth transition for the flow of fuel.

2. A variable-venturi carburetor as claimed in claim 1,
wherein said piston head at its downstream portion has
an inclined surface.

3. A variable-venturi carburetor as claimed in claim 1
or 2 wherein said piston head at its upstream portion has

an inclined surface.
* % % - -
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